Turnover and functions of glutathione studied with isolated hepatic and renal cells.
Suspensions of freshly isolated rat hepatocytes and renal tubular cells contain high levels of reduced glutathione (GSH), which exhibits half-lives of 3-5 and 0.7-1 h, respectively. In both cells types the availability of intracellular cysteine is rate limiting for GSH biosynthesis. In hepatocytes, methionine is actively converted to cysteine via the cystathionine pathway, and hepatic glutathione biosynthesis is stimulated by the presence of methionine in the medium. In contrast, extracellular cystine can support renal glutathione synthesis; several disulfides, including cystine, are rapidly taken up by renal cells (but not by hepatocytes) and are reduced to the corresponding thiols via a GSH-linked reaction sequence catalyzed by thiol transferase and glutathione reductase (NAD(P)H). During incubation, hepatocytes release both GSH and glutathione disulfide (GSSG) into the medium; the rate of GSSG efflux is markedly enhanced during hydroperoxide metabolism by glutathione peroxidase. This may lead to GSH depletion and cell injury; the latter seems to be initiated by a perturbation of cellular calcium homeostasis occurring in the glutathione-depleted state. In contrast to hepatocytes, renal cells metabolize extracellular glutathione and glutathione S-conjugates formed during drug biotransformation to the component amino acids and N-acetyl-cysteine S-conjugates, respectively. In addition, renal cells contain a thiol oxidase acting on extracellular GSH and several other thiols. In conclusion, our findings with isolated cells mimic the physiological situation characterized by hepatic synthesis and renal degradation of plasma glutathione and glutathione S-conjugates, and elucidate some of the underlying biochemical mechanisms.